We have investigated the spin texture of surface Fermi arcs in the recently discovered Weyl semimetal TaAs using spin-and angle-resolved photoemission spectroscopy. The experimental results demonstrate that the Fermi arcs are spin-polarized. The measured spin texture fulfills the requirement of mirror and time reversal symmetries and is well reproduced by our first-principles calculations, which gives strong evidence for the topologically nontrivial Weyl semimetal state in TaAs.
While the Weyl fermion as a fundamental particle remains evasive after its prediction 86 years ago [1] , the low-energy Weyl fermion quasiparticle has been recently predicted theoretically [2, 3] and observed experimentally in TaAs [4] [5] [6] [7] and related materials [8] [9] [10] [11] [12] . These so-called Weyl semimetals (WSMs) possess pairs of Weyl nodes with opposite chirality in the bulk. A Weyl node is a singularity point of Berry curvature, which can be viewed as a magnetic monopole in momentum space [13] [14] [15] . Direct detection of the sign of chiral charge (or magnetic polarity) of Weyl node is fundamentally important, but highly challenging.
A direct consequence of Weyl nodes is the emergence of surface Fermi arcs [16, 17] connecting the projections of Weyl nodes with opposite chiral charge on the surface. The Fermi arcs are the traces at the Fermi energy (E F ) of the chiral edge states, which are protected by the topologically nontrivial phase arising from the separation of Weyl nodes with opposite chiral charge. Since the edge state is spin non-degenerate, the Fermi arcs naturally possess a momentum distribution of spin, namely spin texture (as shown schematically in Fig. 1(a) ), which can be directly detected by spin-and angle-resolved photoemission spectroscopy (SARPES).
In this work, we have investigated the spin texture of the surface Fermi arcs in TaAs using SARPES. Our experimental results demonstrate that the Fermi arcs are spin-polarized and the measured spin texture is consistent with our first-principles calculations, which further proves the existence of topologically nontrivial WSM states in TaAs. More importantly, the chirality of the Weyl nodes beneath their projections connected by the Fermi arcs can be convincingly inferred through comparison between calculations and measurements.
High-quality TaAs single crystals were grown by the chemical vapor transport method, as described in Ref. [18] . Conventional ARPES measurements were performed at the Dreamline beamline at the Shanghai Synchrotron Radiation Facility (SSRF) with a Scienta D80 analyzer, and at the Surface/Interface Spectroscopy (SIS) beamline at the Swiss Light Source (SLS) with a Scienta R4000 analyzer. SARPES measurements were performed at the COPHEE endstation at the SIS beamline at the SLS with an Omicron EA 125 hemispherical energy analyzer equipped with two orthogonally mounted Mott detectors [19] . Figure 1(b) schematically illustrates the geometry of the SARPES measurements. The angular and energy resolutions in the spin-resolved mode were set to 1.5° and 60 meV, respectively. In the spin-integrated mode the resolutions of the COPHEE set-up were set to 0.5° and 20 meV. The spot size of the incident beam was 200×200 µm in the SARPES measurements. Further technical details of the data acquisition and analysis can be found in Ref. [20] .
Samples with a typical size of ~1×1 mm 2 were cleaved in situ and measured at 20 K in a working vacuum better than 5×10 -11 Torr. We show in Figs. 1(c) and 1(d), respectively, the crystal structure of TaAs and the corresponding bulk as well as (001) surface Brillouin zones (BZs), along with the notations used for the high-symmetry points. It has been shown that a spin polarization signal can appear in the photoemission process from states that possess no net spin polarization [21] [22] [23] [24] . In contrast to the intrinsic spin signal from the spin-polarized initial states, the non-intrinsic spin signal caused by the photoemission effect depends on the incident photon energy and polarization. To check whether the spin signal is intrinsic, we performed SARPES measurements along C1 with different incident photon energies and polarizations. As However, the related FSs are clearly resolved on the same cleaved surface measured in the spin-integrated mode, as shown in Fig. 3(a) . The momentum resolutions in the spin-integrated and spin-resolved modes are 0.03 and 0.08 π/a, respectively. The unresolved MDC peaks along C5 in the spin-resolved mode could be attributed to the low momentum resolution, which is larger than the distance between two adjacent peaks.
The measured spin texture of surface states is consistent with the calculated one plotted in Fig. 3(b) . This remarkable consistency builds further confidence in the WSM ground state of TaAs. The theoretical spin texture satisfies the necessary symmetrical constraints, such as the symmetries with respect to the mirror planes along Γ − Y and , respectively. It is known that the four-fold rotational symmetry with respect to the z-axis is broken at the termination of the (001) surface.
However, the surface states roughly follow the four-fold symmetry as it is recovered inside the bulk. This can be noticed in the spin texture along the Γ − Y and Γ − X directions in Fig. 3(b) .
For a specific material, the spin texture of surface states and the distribution of chirality of Weyl nodes are both fixed in theoretical calculations. Although there is neither a universal nor a generic relationship between them, the chirality of a Weyl node can be convincingly inferred from the consistency between the experimental and calculated spin textures of the surface states. By using the consistent coordinate system and crystal structure in both experimental setting and theoretical calculation, Finally we draw attention to the difference between the spin texture of surface Fermi arc of a WSM and those of surface states of a 3D topological insulator (TI) and of a Dirac semimetal (DSM). The surface state of a TI has a characteristic spin texture illustrated in Fig. 4(a) , which is highly symmetrical as the Fermi level is close enough to the Dirac point at time-reversal invariant momenta. For a DSM due to band inversion, for example Na 3 Bi [25] and Cd 3 As 2 [26] , the spin texture of Fermi arcs is (f-h) Same as (c-e), but along C5. All the spectra in Fig. 3 were measured at hν = 36 eV with C-polarization and at a binding energy of 20 meV. 
